SOIL STEIPPINa                               221
generally known as ' humus;' this is really a mixture of a num-
ber ^ of different bodies, and from it chemists have isolated a
variety of substances, such as humic acid and humin, ulmic
acid and ulmin.* The acids of the humus, by oxidation, undergo
chemical change, to be sure, being converted into crenic and
apocrenic acids which, or rather the salts of which, are found in
surface-waters; but when the vegetable matter is thoroughly
' humified,' as in the case of peat, it exerts apparently no bad
effect on the water, except by giving it a brown color and a
somewhat earthy taste.
" When a recently felled tree is exposed to the action of the
water, or when bushes or even grass and weeds are killed by
being flooded with water, the sap and more soluble matters
are bleached out and putrefy, or, in the presence of much air,
undergo other forms of decomposition. This action will take
place/ no matter under what depth of water the vegetable
matter may be placed, but the effect will be less marked as the
amount and motion of the water is greater.
" After the more soluble portions are extracted, the sub-
sequent decay proceeds with extreme slowness, provided the
remaining cellulose or woody fiber is kept continually covered
with water, but alternate exposure to the air and water soon
causes decay, as every one knows. In a natural or artificial
reservoir the inevitable variations of level are very disadvan-
tageous. As the level is lowered those aquatic plants which
grow in shallow water die, and if the water rises after only a
short interval it becomes impregnated with the products of
their decay; if a considerable interval elapses, land plants
grow upon the exposed surface, and being drowned by the
rising waters, tend to its contamination in the same
manner.
" It appears from this, that in the construction of impound-
ing reservoirs, the mass of growing plants, as well as the soil
in which they have their roots, and which of itself contains
more or less soluble organic matter, should be removed as
thoroughly as possible, especially if the water is to be of no
great depth above it when the reservoir is flooded. If the
reservoir is filled without such removal of the organic accumula-
tions, a long time may be required before the chemical changes
have combined themselves and the water becomes well suited
for use, but the complete removal of the soil,, as far as such removal
* For a r6sume of the investigations on the composition of humus, see
Julien, Proceedings American Association, XXVIII, 1879, p. 313 and following.